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tiK£*fl ^2: y o V ^^r ^^3fl = » ^ti]*V tiV£*ll *H^Kr 

e]*l^.EL-g- ^l2S.^a]-# A o v 7l ^11 ^ ^12£^1^ ^=^-^1 

£ 2k 
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^^g^o}^ ^mel^l = * ^til*V ^1^1 ^12:^^ {Method for 

fabricating semiconductor device with self-aligned storage node} 

£ la £ ld^ #Efls] 0CS ^21 ^ ^H^^lBil- ^-altr «V£;*|1 ^ 

£ 2a £ 21^ -g- ^Al^ofl al^l #*1<>1 ^k\ 7 } 

£ 3a £ 3d^r t^s] *H<>H 4^. tiV £ ^ ^tiv*^ ^^\7) 

300 : tfV^l 71^- 320 : ^sfl-E. 

310, 330, 350, 360 : Q<&^ 340 : HlMej-o] 

365a : ^^.^-^ 370 : 

380, 420 : #5^51 390 : 

405, 415 : 417 : i)44±3 

425 : 
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<11> ^. ^-igo. Ul-i^ ^]o} ^^ti^oll ^ ^O.^, ^.Cf ^l^O^fe i£iij*l 

<i2> ji^^s}- ^ *HsH rc).^ ai-c^ ofls-el^l^ 3.7I7} 4i7}^ a.7l^ 

<13> S. la £ ldfe ^Efl^l OCSCone cylider storage) ^S^l i|) a] ^ # ^]^t 

<14> £ la» 1-251-^ , SK£31 71^(100)^1 7flolE(^^ofl^ £Alsl^l $ 

^tb 41" 7l^^oll ^ll^?_V ^^5|(H0)# ^*}JL, <#7) *fll## ^^^ V (110)# 

7)^(100)^1 ^€ £t= ^#^^(£^^H1^ SAlsl^l 

&-§-)# ^#X|7l^ ^^<^e,].oi^EH (SAC) S elf-aligned contact) (115)-§- 

<15> O^A^ A o V 7 ] SAC -Si«(ll5)-g- 71^-^^^ ^EHsfl^-g- 5L^#^, a))^r # 

<H 4-S-, sK v 7l7ll^ <£n}^(CMP)-§-^g- oi-g-^-c^ ^^-eiAi 

^ §4. °1 .£.*], SAC €-«}(115Hl tilEs}o]-g- ^EMsfl^Ct^Aj-^^ iAlsl^l $>^-)s^ 

i££^ltJEl-g- -SS^c (120)1- ^^*Vcf . olnfl, HlE5}o]-g- SEM^c^ lcJ= 
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-§- ^sfl2=(120)*r SAC ^(115)-g- *Sfl #7l l-^^Ci^oHl^r H^l^M ^-g-) 

7l^^ofl *fl2f^ ^^^"(130), tilE^o]^ £^#^(141) ^ ^ «1 

^°J-§- ^#^(143)1- ^> ^^*V q-g-, HlMeKl-g- £^#^(141)4 wlMej- 

^^#^(143)# ^]^H ^oM «]Ee|.o]^. £^#^(141)4 HlEEL)-Oj-§- ^3g- ^ 
(143)5. ol^-CH^l WlSe(-Ol( 140)0] ^^H, A o V 7 ] BlEe|ol( 140 )e tilE£L|-0]_g_ 3. 

cHl^^^H wlEs^o]( 140)3] =§f*H) Hlse]-oi i5llolA^(i45)$ ^^-tf. ^4^(140) 
-§- if-t!: 71^^^^) ^]3^7_> ^^(150)1 4-§- CMP *H ^Wl^, #7l 

*ll3§^ ^^(150)1- *]z*sH ^££^1 -^^(155)^- 

^-71 ±E2j7l ^^bj} (15 5)o. ^teja-g- ofl-fr 

§cH CMP ^-f-lr °l-g-*M ^4*H ^#5-1^(160)1- 

3^£K o]<>H, 7l^;^i^o11 AlZ]-^^n|-( 170)34 3] nV ( 18 Q ) .g- ^ ^zV^ Cf-g- 

^-71 s]^^9i^-(180)# CMP ^§-*fl ^^-sj-Al.^ ^4. #71 s\ ^^^^-(180)^-5. 

£ lb» #71 S]^^9i^-(180)4H1 ^£^1^7}- <go^ ^ 

3fl^(190)^ $<S$tK #71 3fl^(190)l; 0]^>^ Aj. 7l 

S\ 180)1: #71 AlzV^^nl-dyo)^ A)^^ o.^ ^ A1 Z |^ ZL> ol^A^ 

^^1^(170)1- 71)^(195)1: 



28-6 



1020020063266 <£?.}■. 2002/12/5 

£ lc« #S*>^ , #7] aim (190) -8: 7fl^(195)# 

i^^oH)^ ##.04 , # 7 j #e]^^^nv ( 2oo)^Hl USGCundoped 

silicate glass)^ 5E^ CMP *H IcH-g-ejAl o]o^ ( av 7 ] 

USG'aH- s]^^^nv (180) o. av 7 ) ^.ej^&|zi(l60)<Hl ^sj^ i£eM^:EL 

(205)1- ^^tb^-. 

^7]i& U>^^r ^2fl^ ti>^l ^] S o o V^ o. ^ ^1=3^ t=# ^ *>7l 

^*fl SH^^M- 7fl^l- tg^}^, 3.7)7} ^^%6\) nj.^ # 

^ ^^^7>7f Ul^- ^-^l^o] 01^4. iE^r, 4l7>^ 3.71^41^ 

&£^}31 7fl3flAl^^l- ^ 7 \A)7\7} $\*V 7fl5})AlE^ ^^Wj-^O] ^-^^ 7 fl 
^■^ ^]2001-45911^] 7l]Al^ojcf. A o V 7 j 7 fl2()AlE^ TflS^^r i^e)*l i^EL-g- ^U]2fl 

^7]^1 ^£^1 ^# ^^}7] ^*fl S^^^l: A>^1^Z]-^ 

7fl^# #^5L*1, ^ms]^^^^a2fS] ^n}*}^ Sl-Ji^ ^ 
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2fl2^-§: *H^*Kr oil zi s-^o] oirf. 

^ ^14; ^3Zflj=# ^#A]7l^ + ici=^!»-g: ^-til^H, % 

*li^-§- ^12£^^ *§^*Rr #31$}-; ^"71 afli ^ ^l2£^i^-# ^JEl^-eH 
71^ #3l<2f; ^^-u>^^ ( ^2^<gBV ^ ^SHr #7fl 3. o] 
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<27> #7] ^2^^^ <#7] ^3*1 ^^HHofl Cfl-g-^ ^"71 i 

£3*1 i^EL^UMl ^ ^S3fe 71^- o] ZLO| ^A>£}^ ^5*1, #el-^n> A> 

3^ ££^ al^S. #^n> AVsJ-^-S. o]^^^- 3^ ^io^ 

<28> Alz| d>^^* o. W 0 V^£. AV 7 1 ^2^^^o] ^«-«-ol 7J^5| S ^- 

-i- °l-g-*H £^zJ-*Rr #31 ^71 ^li^z[ D }iatlt °l-g-*}^ *fl2 

<30> £ 2a vfl*| £ 2l£r <y ^Al^ofl nj-s QCS ^^fl^E^ ^) 

<3i> £ 2a» ^-S^, «V£^1 71^(300)^1 »)<>} e (^^ofl^ 

^ cf-§- 7l^^«Hl *Ulf^ ^<S«K310).2.5. JL^S. ^eN^Khigh density plasna, 
HDP) #2}^ #?1 4l^Zt ^^4(310)^- >t = <ge}oi^^H ifiJ*^^ 

^(SAC, self-aligned contact) (315)4 ^W-. 

<32> °]6)*\ t #71 SAC ^(315)4 S^-tb 7l^^ofl ^Efl^^-g- S^g-^, a))^ # 

<H €3^ele^-4 £}--§-, 2}-^ 7^1^ <g D >^^(CMP) ofl^ajj^.^^- o}^l- 



28-9 



1020020063266 #^ 2002/12/5 

^ IcJE-^-bH?} SAC ^ej(315)ofl alE^J^ ^-^3fl = (i^^H)^ 5L 

isel^lt=-g- ^-EH3}i = (320)* ^*VtK ojnfl, a o v 7 i ^.ew^ c (320) ^ sac ^ 
^(315)* **fl #7l 7l^(300)^H ^€ ^ 

<33> *fl2#?J ^^sV(330), tilM^o]^ £^#^(341) ^ wjE^o] 

^#^(343)^: ^x} q-^-, ^- 7 ] HlH^o]-g. 1-^(341)14 u]e^o1 

^(343)* ^^>J1, ZL^^ ^ 2 #^> ^^^-(330)2] ojtL^o. ai^-*Vc}. 

*|, #7l ule^ol^. £^#^(341)321- tilM^.oi -^ ( 343 )s ol uie^-o] 
(340)^1 ^^H, a o V 7 ] WlH5].o](340)^ #7l HlS.sKl-8- ^-^3flj=(£^^-ofl 

(340)^ #^ofl ulS5]-ol i^ojA^ (343)* ^^W. ^7l HlMfi}9j ^^#^(343)^1- «1 

12}°J 01^(343)^- ^ojnvo.^^ ^3^°]-o] A>-g-^Cf. 

<35> av 7 ] ulE^-c](340)^- 7l^^^o|l *)!3f^ ^^^-(350)^- ^ ^ CMP 

*H ^SM^lJI, ZL^Hl ^^^nv ( 3 55) ^ ^| 4 #?i ^9i^-(360)^- 3^4. 

^^fl, A oM ^]3 §1 ^l4#?i ^°J^-(350), (360) HDP £&^r BPSGeH Af-g-^ 

-2-, ^zHM^-(355) ^5}-^-ol A>^-^cf. 

<36> s. 2b# % V S^>^, #7j *)14^# ^(360)^1 iS.el^)££^«}ol tg^jg cgc* 

-§: tM^Rr 5|1^(370)# ^7} 3^^(370)^- oj-g-^ a o v 71 ^14 

^olov ( 3 60) ^. ^^Aizv^dl, ojnfl av 7 ] ^1^^^01.(355)^ aIz]-^^.^ 
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£ 2c# ^"71 3fl^(370)* ^l^^b ^-7] *ll4f^ ^<^^- 

(360)# H ^z^^nj- (355)2). ^ 3 f,^> ^^^-(350)# £^ 

A oM i^=-g- ^^JE. (320)1- ^t=^ffl(365)* ^ 

£ 3a^r ^"71 7 fl^-(365a)l ^^*V ^ efl o) o^^^- £a1*V ^o.^, £ 
2c^r £ 3a ^ 2C-2C* *H 4^- 5L^1*}- 

H 2dl- % v 2:^>^ 1 t|lolE]ti. ^Bi-Cnative oxide)-§- ^7i^>7l ^*>oJ HF 

°1 "fl , HF 4^*1 ^7) ^ZV^^nV(355)o) ^Sj-oV^^ ^- 7 ) ^3*^]- ;g<£n}. 

(350) ^ *H4## ^^^-(360)^ A>S)-^-^l ^^7} w}S,7] nfi^l, HF ^S. 
sl^l i^E.^(365a)£- ^^4^*0} ^.^(365)^ 7 ^^^o] d ^ 

^-7] ^££^1 ic=^^(365a)^- i^-*}- 7l^-^i^o]l ^ll#e)^s]^^-(380)^- 200 
xJj\7.) 400A^ ^15. ##*Vcf. ^-71 *fll-te|^e)^(380)€: ^-71 i^=^«j 
(365 ^^5]^ £>i£J=-, °lxr ^Mr^ 

£ 2e* ^2:^, 7l^;^iiaol] i^EL^-g- S^J ^^nV( 390 ) o. 10 Q00 ifl 

*1 15000A ^^RrCil, ^7) *i<£<4(390) °-Stt 

^=^i»(365aHl 3]*fl ^S^tt 7l^-(undulation)ol ZL^ ^a^ofl ^ 

Si^b ^^^ v , #cH #e}^°l- ^s|-e]-(PE0X, plasma oxide) SE^ Jl'SS. #5f^^> 
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<4i> ojnfl, i^El^i»(365a)tlHH^ ^7} *U^;§*1 #(355H ^7] *}3 g 

>I14#^^5V(350), (360) Ji 4 !-#£H Sll£S, ii=^^(365a)^ 

Jiol = (381)7> $^3aL, °H1 45} #7] in=^^(365a)ofl ^*fl #^^1 

^^^"(390)^ ^-7] ^SsH icJEL^iSj (365a) ofl tfl-g-^ 3t^| ^-^-(395)# £ 

< 42 > o]6\X\ f a o v 7 ) 3^ ^^^-(390)^ ^Jfofl ^£^(400)* 500 vfl*l 1000A# '^tb 

4. -SM ^^^-(400)iLS.^ ^7l 5)^ ^<£*K390)£q «.^-(395)^ ^ofl -frs] 

#7] s)^ ^^^-(390)4 ^ £^ ^^># £fe ^s}-^ *>-8-th}. 
<43> £ 2 f» %^*>^, ^-7) ^^^^bV(3 90 )o. aIz^jl^JLS. ^ ^-71 ^^^-(400) 

^ CMP *H ^71 ^«S*K390)-g- §4. ^71 ll<£^(390)2] 

«~g-(395)ofl ^^^(405)^: ^S. £-5]^ §t}. 5. 3b^r #7l s]^ 

^(390)2] ^(395)^1^ ^^^-(405)^1 ^V^£^- CMP ^-g- ^« efl 

°1°B&-.£5.>H, 3E. 2f^r £ 3b 51 2F-2F ' *H1 4^ £ 3bl- , # 

71 iSel^l ^.E.^(365aHl tfl-§-^ -^-g-o)l ^7) Q<£nU05)°] *]S. 

< 44 > £ 2 g« ^-7] CMP ^*fl 3*3 *i<2^-(390)^r °^^]^ 

A oM ^Ofol^ ^^SV(405)^- nj-^a.^ *H ^AlAlz|^-cf. olnfl, #7} 5}^ ^<gn}- 
(390) # 300 1000 A ^ ^-^l^ ^^4. 

<45> £ 2h# , av 7 ] u-cfoi^ ^^^(405)* 4a 31 °l-g-*H a o v 7] s]Ag ^ 

<a^(390)-§- ^^zF^c^ oj^-^i^ d] ^z|*Vcf. 7i^Aiz]-^^«i 
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S)^ ^<gnv(3 90) ^ ^AiAiz| % v n | > 5)^ ^<g^-(390)^ ^7] ^}$X^ ^ ^(405)0] 
3^3*1 ^ ^tflolH 100 vfl^l 300A£] 

°1 °1 >H , 71^*1^1 A o > 7l ^^A>^n]-(39 0 )4 AlZ^x>l- 3fe ^^(410) , 1- 

^1*1^3-^ *l*l*Hr ^-£- 100 ifl^l 300 A 2] ^M)S ^"7) ^<a^ v 

(410)2] ^Ssl^l^JE.^^Al a ££ ] 7 ] ^n^rSr 

7> €4. 

£ 2i» ^7] ^<S^-(410)^- ofl*l«-fl*H ^"71 ^01^(405)^ ol)^-a^oll 

^H^l^ s£ 7 ] ^91^(405)^- *l*l*}-7fl ^Cf. olnfl, ^o^u].(4 10 )o^ Al 

z^-a] 5)^ ^91 ^-(390)^1^ ^ 4^^171- o]^c>|^ £ ^- *V4. £ 3c^ 

(410)^ ofl^tfn^jsio] efl o] <4£ £ § ^o.SAi, £ 2i^ £ 3c^l 21-21' *I°fl 

4^" S.*]& ^°li=f. £ 3c« % v 3h€r}T3, <$7) ^9i°]-(415)ol #7l ^°J^ V (405) 

-8: ^>£^- ^SH^. ^-71 ^^^-(405)4 (415)^ -^Mr^cHH ^^3.(417) 

S. 2j# , ^-7] ^9iq-(405) ^ (415)^5. o]s.c>|^l A]z]-pVi£i(4i7)l- o] 

-§-*H 5)^^°l^-(390)^: A oM 5) nV(3 90 )o) ^aiai^ ^7} 

i£^*l^.EL-g- ^ll#el^^^^-(400)€- ^z}-^^ o.^ §H £^^4. ojo^A^ 7l 
^S^^l iiJEL-g- ^l21-&l^el^BV(420)^- 71^-^^ofl 200 500 A ^ 
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£ 2k!- #^}^ , *ll 1#^^ el ^(380)4 ^l2#el^el^ni. ( 4 2 o)o. ofl^^^ ^ 
E-S-bW^ §cf. ojufl, # 7 ] *fll ^ ^2#^^e]^^-(380), (420)^ ofl^l«|^Al 
*fl4^?> ^^^-(360)* 44^5.^ 

£ 21-i- #7l ^z]-p>i3L(417)» <y^b§- o]-§-*H ^7^1-Jl, ZL <5pf °1 

sH*^ 4(390)4 ^ 4 ^^> ^<24(360)^r *l|7i*l-cx] 2 el ^4(380) , 

(420) AS. ol-f-o^ i£E)*li^=(425)# ^t>4. 

I^H^r, ^7) i^el^l ^#i«(365a)^ ^-g-*Kr Sl^^^l &#o] # 
71 ^Sel^l ^£L^n)(365a)4 7)^o]) £\Hft ^ JL> o) tg-§-£ «-^-ofl *g^£ 

<r ^4 A oM ^Sel^l in. = (425)1- ^^-^(365a)^l ^^4^ 

*W *§^t!:4. 

SE*V, ^7l id=^i»(365a)4 4^ ^4^r *)U^£l^em4(380)# i 

^^^^"(390)^: ^7l 444^3.^(417)^ o]-g-*}a} 44*}-°5., -#7l .444^3.^ 
(417)^1 ^2)-4(415)4 44 i£5l7l ^2=4 ^t^o] ^^Sl^^cf. 

1^4 ^HHH^r, ^-71 444^(417)1- £.344 § 4 

w^l ^71^^0.14, ^2#e]^e|^4(420)-|: #444 *H £444*}ct| ^j^v ^ E 

$14. S-^Ml^r £4 3 4 ^O.l4 7144^1 -^444 #EflolE^^- 
AjAj^ofl 4^ 0CS 4^4 7fl3 flAlEi7l- <S444. 
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°4 ^ #7>A]^ #O.S^ 7fl5llA}^^l- f 7 }Al?J ^ 5a ^ sa^. 

#7HH^r £ w>^*V ^aH]» ^v^H ^^$i*l D Jr, 7}^ §o> 
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[3^*8- 1] 

^^afl^i- ^«1*V ajs^l *ll^Hf ^Tflsf; 

7l^^^^l i£s]7)tE^. ^ljt^nv^. tg^*Rr #7)1^; 

^-7] *)U ^ ^-SL^^g- -^I^H ^ = ^-e)Al7l^ #711 <4; 

[^T 1 ^ 2] 
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3) 

^2%M] A <M ^ n}i 3 f^ ^S^o.S 

4] 

A o V 7l ^12^^^ Q&QS.^ #7] ^^^MHl ^ll^^n>^3l-^ 

5] 

CMP ^JlS. «K£*fl afla^. 

6] 
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7] 

8] 

9] 

^6%H1 Sl^^i, ^-71 ^]2^^^ ^3^0.3. oj -lo^]^ ^-71 *fll ^ ^112^z|p> 
^EL^r^ ^^o.S ol^-o]^^ 7^ ^lo S ^ tiVSL^l afl^^. 
[^^J- 10] 

11] 
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[£ la] 
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195 
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2a] 




[£ 2b] 




28-21 



1020020063266 



#^ 2002/12/5 



2c] 



365 




28-22 



1020020063266 



^ 2002/12/5 
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}340 



28-23 



1020020063266 



#3 2002/12/5 
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15- 2k] 
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15. 3a] 
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